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AUTHORS: 


TITLE: 


PERIODICAL: 


ABSTRACT: 


thi 


Glazov, A.4., Novikov, D.L. 307/57 -B8-10-31/ 26 


Investigation of a High-Frequency Reaonance Discharge 
(Issledovaniye rezonansnogo vysoxochastotnego razryada) 


Zhurnal tekhnicheskoy fiziki,Val 28, Mr IC, pr 2294-2261 S02 gar 


This paper contains a description of the theoret=cal and ax- 
perimental investigation of a high-frequency resonance discherge 
in a magnetic field in the rrequency range of 50,00 Nc . This 
investigation was carried out in the Laboratoriya yadernykh yro- 
blem Ob"yedinennogo instituta yadernykh iguledovaniy (Laboratory 
for Nuclear Problems at che United Institute of Nuclear Research} 
in 1956 - 1957. A special apparatus had to ve constructed for 

the investigation of the propertias of a higa-frequency resonance 
discharge, henceforth referred to by the tarm RED. Tae RUD is 
produced due to the secondary electrons, tne time of flight cf 
which in the most simple case is equal to the nalf-period of the 
high frequency. The conditions prevailing in the formation of a 
RHD are investigated for the following two cases: 1) Tne cathode 
is simultaneously the high-frequency electrode, 1 » 0. 2) Tha 
cathode projects into the high-rrequency electrcie, 1>0, The “ex- 
perimental investigation of tae HHD Proceeced in two sections: 
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Discharge 


Card 2/3 
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1) An investigation of the conditions See eae in tne formation 
of the RHD and the resonsnce propertias of the RHD. 2) An ine 
vestigation of the characteristics of the discharge plasma. The 
experience gained in a yeries of experiments substantiated the 
correctness of the results of the theoretical study of the spark- 
over conditions of the RHD with 1 = 0 ard also with the existance 
of a drift space (1 =O}. The relations obtained in this connec- 
tion can be utilized in the analysis of tha sparkovers in the 
acceleration chambers for the purpose of an effective arc sup- 
pression and in tha design of icn souroes utiligi ne @ RAD mechan- 
ism. The analysis of the diagcharge charge teristics showed that 
an ion source operating on RHD rrinciplas exhibits certain ai- 
vantages as compared to a low-frequency are discherge and to 
ordinary high-frequency E-discharges. It differs from the firat 
by a high percentage of H’ and a cractiz: sally unlimited lire <f 
tne cathodes, From the second it differs by toe lew values of 
sparkover voltages and a stable performance in a righ vacuum, 

This work was undertaken due to the initia: ive et 

(deceased). The mechanic Y.A. Tererin assisted in 
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Yu.oN., Dzhelepov, Vo BP, puibriyevakiv, ¥ t., Zasoledehikov, 
BI Zaplatin, N. L., Kol'ga, V. ¥., Hrovin, aA. A eres 
Niet D tine, tybalko, Vo s., Savenxov, Au L Sarkisyun, Loa. 
TITLE: Putting Into Operation a C.clotron with a Svatially Varying 
Tension of the xagnetie Field (Zepusk taiklotrona gs proatranat- 
vennoy variatslyey napryazhennost. aagratnogo poiya) 
PERIODICAL: Atoanaya energiya, 1959, YolL 6, Nr roo? Ds, (J502} 
AUSTRACE: In the present "Letter to the sditern wie authors report on 
OMG Measirenents and theoretical consiaeratic 3 concernins: 
some pDaramet or the new cyclotron, In the Labcratoriya 


feserny kn problem Ob"yes ingnnovo in 


CIA-RDP86- sha aimed 2 


ae 


yadernych issleda.. 


vanly (Laboratory for Nuclear Provies: G2 the Joint Institute 
for Nuclear Research) in the town of Batas the new e,clie 
accelerator was started in January 1959; this nes tyre shows 
both an azimuthally and « radially vericdically varying 2a ene 
field, The diaveter of the flagnet of the aczoslerstcr ia 1260 a 
The lines of constant field tengion have the tha,s of spirnds 
Card 1/3 of Archimedes, ra 16 2 ys PeVLadioity af tae fietd@ stractace: 
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Putting Into Operation a Cyclotron With a Spatialiy SOU/ 89-66-7104 
Varying Tension of the Magnetic Field 


Card 2/3 


Ns 6. The mean value of the field tension increases radially 
according to the relativistic mass increase ef the accélerated 
ions. Since the acceleration Originates from the center of 

the magnet the fundamental freyuencies of the free oscillations 
change accordingly % 2 9, an (at r=0) to i? 0.2, 


2 1,01 (at r= 52 cm). It was shown theoretically that the 


radial increase of the inean magnetic field tenuion a#hicn is 
necessary for the elimination of the nonlinear resonance effect 
occurring in the center of the acceleratcr may decrease vith 
increasing N, according to 


w/2N (net) and with an increase gt tne radial spacing in the 
case of a fixed N as Chen)" - These investigation results 


were taken into account in Sclecting the six-spiral structure 
of the magnetic field in the center of which nc nonlinear re- 
Sonanceé occurs. All measurements of the field tensions were 
carried out by ineans of a nuclear macnetometer (error +1,5 ). 
A resonance quarter-wave system with one D-shaped electrode 
was used for the ion acceleration. In the cyclotron deuterons 
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Putting Into Operation a Crclotvon with it Gpabaal iy SUN BiG aba 77 27 
Varying Tension of the: Ma, netire Field 
Were accelerated up bo 12 Key and o-partictes up to 24 Mev at 
a miniwaaamplitaude of tar seceleration bension on tne Gagne 
of GO kv. The two nebhody which were asec for eagathinag tae 
eneryy in tye case of uy Wa<luum orbital racius are ovierly 
deserioed. A picture uhows the acetlerating chasoer of the 
cyclotron (#ig 2), another one an autograph ot a neutron beag 
in the case of different radii. The investicsation results Drove 
the possibility of producing a relativistic cyclotron with a 
proton energy which ejyanis that of a ingeern 


phasotron. There 
are 2 figures and 2 references, 1 


Cf whien is Soviet 


SUBMITTED; April 9, 1859 
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AUTHORS: Glazov, A.A., Kuzmiak, MM, 


\ 
TITLE: Ion Source\ Witin Cavity Cathode 


G 
PERIODICAL: Jaderné fnergie, 1960, Nr 2, p 2 


ABSTRACT: This article is an illustrated description of fon source with a cavity 
cathode, In the introduction the suthor points out that the application 
of the customary hot cathode ion source is connected with 2ertain teennical 
difficulties and that the described ion source with the Penning-type 
discharge meets all requirements, The special feature of this fon source 
is a cavity cathode, 400 mm depp and 3 mm in diameter, After giving son- 
structional details of the ion source, the author states that the presence 
of the cavity secures a high discharge current density (I = 10 A/cm‘) 
under high vacuum into the discharge chamber, The high vacuum permits the 
use of a larger opening (3 mm) in the anticathede for the ion extraction, 
By the use of the described apparatus it {s possible to reach nigh ion 
currents during the extraction parallel to the magnetic field, This article 
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{Theory and the modeling of a cirevlar synchrowereiotrer with 
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teevorzo vzotro:: so spiral'’not ebrukturnol masnitncyo pelia. 
Dubna, Ob"edinennyi inet iadornykh issl., 1962. 7 6. 
CATA 15:4) 
(Synchrotron) 
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Time dependence of pressure in exhaust systema, Deid,:1¢3-170 
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AUTHOR: Val'dnar, 0. A.; Glazkov, A. A. Pyatnov, Yo. Go; Selaznev, V. De 


TITLE: Experimental study of the Y-10 linear accelerator. 1. Preparation for 
operation and measurement techniques 


SOURCE: Moscow. Inzhenerno-fizicheskiy institut. Uskoritell (Accelerators), no. 5, 
: 1963, 96-107 ‘ 


TOPIC TAGS: accelerator, linear accelerator, beam stability, raliability 


ABSTRACT; The aim of the paper is to make a detailed test of the type Y-10 linear’ 
. accelerator in the following respects: 1) correspondence between the obtained beam 

Parameters and the calculated data, and the verification of the assumptions made 

in the design; 2) determination of operational characteristics of the accelerator | 

which are important in estimating the stability of its operation and which describe 

the beam reaction to variations in the feed conditions; 3) verification of the 

operational reliability of the accelerator for a long duty-cycle. Orig. art. has; 
' 7 figures and 10 equations. 


" ASSOCIATION: Inzhenerno-fizicheskiy institut, Moscow (Enginearing=Physics 
___ Institute) 
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AUTHOR: Val'dner, 0. A.; Glazkov, A. A.; Pyatnov, Ye. G.; Seleznev, V. 0. 


TITLE: Experimental study of the Y-10 linear accelerator 


SQURCE: Moscow. Inzhenerno-fizicheskly lustitut. Uskorltell (Accelerators), no. 
5, 1963, 108-194 


TOPIC TAGS; accelerator, linear accelerator, particle accelerator, electron 
accelerator, linear electron accelerator 

ABSTRACT: The first part of this Paper appe 
_issue. This second part describes the energy spectra of the particles, the fre- 
; quency characteristics, the Power and current characteristics, and the beam-power 
‘and high~frequency efficiency. Orig. art. has: 12 figures and 5 formulas. 
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TITLE: Effect of snace charge on ahs free oscillation "grequency of particles dn an 


opceinenay cyclotron | = 


“ty 5 Ba : 
‘SOURCE: International Conference on High Energy Accelerators » Dubna, 1963. 
Trudy. Moscow, Atomizdat, 1964, “OLT- “6157 - 


TOPIC TAGS: high energy accelerator, space charge, cyclotron 
i i 
‘ABSTRACT: Theoretical studies of the effect of space charge on the motion of par- a 
‘ticles in accelerators have been carried out in & number of works: Berestetskiy, 
V. Vs; Gol'din, L. L.; Koshkarev, D. T. Pribory i tekhnika ek apertnenta 3, 26 ts 


(1956); Dnitriyevskiy, Vy Pag Zamolodchikov, B, Te; Kol'ga, v» Y. Goklad no komfe- 
‘pentett po tetklotronam ckepeee on the Cyclotron Conference), Grazow, 1960; Kolo~ | 
‘nanekiv. A. Ast Lebedev, A. N. Atomaya energtya, 7, 519 (1959). To create strong-: 
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ws 
ieelerated particles. Pertinent measurements were carriad out on a cyclotron with | 
ispiral magnetic field for the specifile case of molecular hydragen Lons accelerated | 
lup to the energy of 12 Mev (Vasilevskaya, D. P., et. al., Atimmaya onangiya, 8B, mm 
1189 (1960)). The results of the present work shows that the affect of the space. 
icharge does not prevent beam intensities of the order of saveval milliamperes in re- ‘ 
liativistic cyclotrons. A result of this space charge is the displacenent of the i 
ones of resonant interaction of the oscillations. Expressions ara obtained which 
describe the effect of the space charge on the basis of linear equations for the wae 
free oscillations, taking account of the electromagnetic field of the accelerated Sale 
lparticles, It is assumed that the particles in a condensed bunch are uniformly 
distributed along the azimuth and that the vertical size of the bunch is much small- 
lar than the azimuthal extension. The main topics discussed ave: (1) the density of 
the charged particles in a relativistic cyclotron and its influence upon the fre- | 
iquency of the axial oscillations; (2) measurement of the azimuthal extension of the | 
ibunch; (3) measurement of the frequency of the axial free oselllations; and (4) the, 
‘limiting intensity of the internal beam in a relativistic cyclotron. Orig. art. 
has; 6 figures, 8 formulas. 
“ASSOCIATION: Ob"yedinennyy institut yadernylh issledovaniy, Nubna (Jolut, Institute 
iof Nuclear Research) a : ”. 
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| TITLE: High-frequency system of the 700-Mev cyclotron ‘9 i 


AUTHOR: Glazov, A, Ass Kochkin, V. As Onishchenko, L. Nes Royfes Ja tg 
Semenov, M. H.; Tuzov, I. V.3 Shvabe, Ye. ; : 
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| source: International Conference on High Ene Accelerators. Dubnay 1963. 
ltpudy. Moscow, Atomizdat, , SG6-345 aa 


| TOPIC TAGS: high energy accelerator, cyclotron, proton acceleratow 
{ 


ABSTRACT: ‘The accelerating system of the 700-Mev cyclotron must ensure a regime 
| o£ continuous proton acceleration for a current at maximum radius up to 2 milli- 


(the accelerated protons per revolution, with the restriction that the power of the |: 
_ high-frequency supply to the accelerating electrodes be technically possible and 
, economically admissible. The configuration and structure of the region where the 
| particle acceleration occurs and the design of the accelerator electromagnet are {- 
ithe determining factors in the selection of the scheme for thi accakerating system. 
i The small height of the acceleration region, the absence of gup variation accord= | 


| ampere. It is necessary here to have the maximum possible cohLection of energy of [, 
‘ 
. 

ioe 


| 
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if 
,ing to azimuth, and insignificant variation according to radius (2b gehts mm, 


| Ban" 2208 mm) with maximum gap in the middle rad{i are the special features of 


'the accelerator under consideration; namely, a high-field machine with enall varias 
, tion of the magnetic field strength and large spiral. A similar structure for the — 
‘operating zone excludes the use of simple bulk resonators as accelerating systems 

| even during operation at multiple frequencies of considerable multiplicity, be- = 
/eause the vertical dimension of the resonator must amount to about one half of the ; 
wavelength of the accelerating voltage, and the period of revolution of a proton 

jin the cyclotron field is 83.3 nanosecond (f = 1/7? = 12 megahertz), It is also 

; practically impossible to use a multi-electrode (three or mort) accelerating system 
itiple frequencies in the case of an effectively structured region 
‘where the acceleration of the protons occur. Even for operations at a Frequency 
/equal to twice the frequency of proton revolution, the radius of the accelerator 
turns out to be greater than a quarter of the wavelength of the acenlerating volt- 
_age. Moreover it is hardly technically feasible to create a cantilever design more © 
_' than three meters with supporting elements arranged in the snail intarpole gap, 
with rigid requirements upon the constancy and magnitude of the gap between the ac-:' 

‘ celerating electrode and the chamber. A two-dae accelerating, systen with dees in ,. . 


‘operating at mu 
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i which the proton flight angle is close to 180° can be realized by various methods. 
‘The Joint Institute of Nuclear. Research and the Sciantific Research Institute of 
'Electrophysical Apparatus have investigated theoretically and experimentally modi= | 
: fications of the accelerating system with semicircular dees, which are closed in a tn 
‘ gmall part of the arch near the axis of symmetry, dacs that ame part of the 

i homogeneous rectangular line, and dees that are part of the mweetangular line with 

, variable wave resistance. Of all the considered possibilities of accelerating sys- 
tem design, the accelerating system in the form of the rectangular line with ia- 

| creased wave resistance outside the gap of the electromagnet possesses the optimum Bs 

' characteristics from the viewpoint of the magnitude of the louses, excitation, and | 

i realization of the design. The accelerated system chosen ig ghown Jn the present 

: report to satisfy the requirements imposed upon it. The padib-engineering and i 
mechanical designs carried out at the rentioned two institutes and the modelling |. 
of the various accelerating system elements point to the possibility of realizing | 
‘its design and construction and to the expediency of selecting the indicated 
‘scheme and principal parameters. Orig, art. has: 3 figures. ! ne 
‘ ASSOCIATION: Ob" yedinennyy institut yadernykh issledovaniy, lubna (Joint Insti+. 3. 
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ACCESSION NR: AP4018359 §/0120/64/000/001/0034/0037 
AUTHOR: Glazov, A. A.; Kuzmyak, M.; Novikov, D. L.; Onishchenko, L. M. 
TITLE: Ion source for a 1-Mev proton accelerator 

SOURCE: Pribory™ i tekhnika ekspcrimenta, no. 1, 1964, 34-37 


TOPIC TAGS: proton accelerator, | Mev proton accelerator, ion source, 
impulse ion source, Penning discharge, ion beam focusing 


ABSTRACT: A Penning-discharce impulse ‘on source in which a cold aluminum 
cavity-type cathode is used is described. The source is intended for rnounting in 
the hollow projection of a torus-type resonator-accelerator., The anti-cathode 
aperture towards the ion escape is 120°, the drawing-eloctrode angle is 90°. The 
source is supplied by’an electronic device which develops 50-rnicrosec-long 
ignition pulses and 20-microsec-long ion-drawing pulses. It was experimentally 
found that a system of different-potential electrodes with zrids ensures the best 
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focusing. The effects of the size of the emission aperture in the anti-cathode and 
of the drawing voltage upon the extraction current were exnerimentally deter- 
mined (curves supplied). It was found that the source is crvable of producing a 
cursent of 20-40 ma (pulse) at 29-25 kv, and a focusins of 10 mm. The cold 
cathode ensures the constancy of characteristics during lone periods of operation, 
The source is used in a linear accelerator that employs a high frequency of 1.2 
Mv and a puise intensity of 10 ma. Orig. art. has: 5 fipures. 


ASSOCIATION: Ob'yedinenny”y institut yaderny"kh issledovaniy (Joint Nuclear 


Research Institute) 


SUBMITTED: Olreb63 DATE ACQ: 18Mar64 ENCL: 00 
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AUTHOR: Glazov, A. A.i Onishchenko, L. M. 
TITLE: Device for reproducing current-pulse shapa 
SOURCE: Pribory* i tekhnika eksperimenta, no. 2, 1964, 100-104 


TOPIC TAGS: current pulse, pulse shape, pulse shape reproduction, Rogovsky 
belt, toroidal transformer 


ABSTRACT: A simple device is described which is based on the principle of a 
toroidal transformer (Rogovsky's belt) and can serve for measuring the shape of 
a current pulse passing a conductor or of a charged-particle cluster. The 
transformer-secondary signal is integrated by an electron-tube circuit as it was’ 
suggested by V. Elmor and M. Sands in their book, "Electronics in Nuclear 
Physics.'' The present article supplies elements of the theory involved and 
briefly reports on experiments with a ferrite toroid (OD » 121 mm; ID * 85 mm; 
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thickness, 10 mm) wound with an insulated 0.65-mm wire. Its LG » 1.57 
microsec; optimum resistance, 23 kohms; sensitivity, -140*10°° v/a/sec. 
Three oscillograms illustrate the degree of true reproduction of the current- 
pulse shape. Orig. art. has: 6 figures and 12 forrmlas. 


ASSOCIATION: Ob"yedinenny*y institut yaderny*kh issledovaniy (Joint Nuclear 
Research Insitute) 


SUBMITTED: 270ct62 DATE ACQ: 11Mayb4 ENCL: 00 


SUB CODE: GE, NS NO REF SOV: 002 OTHER: 001 


APPROVED FOR RELEASE: 09/24/2001 CIA-RDP86-00513R000500020002-2" 


“BEPROWED FOR REESE: siete ae CIA-RDP86- isdbebabi el tied aoa 2 
_ 7 EE ESE AL 


APPROVED FOR RELEASE: 09/24/2001 CIA-RDP86-00513R000500020002-2" 


Om, 


APPROVED oe 09/24/2001 CIA-RDP86-00513R000500 


Re 


Pr eer ro ee ee vee dane mem ebpain sa ene nt net encainenrenctetinar i cenacceatiamenn, + manuals RAINING 8 ce sa nenmmeatertnenen ttre ba beaeah tat 


ACCESSION’ NR: Ap4042004 8/0057/64/034/007/1272/1284 


AUTHOR: Glazov ,A.A, ; Kochkin,V.A.; Novikov ,D. L.; Onishchonko ,L. Me 


, . Rad) 
TITLE: A high frequency resonant cavity for accolerating protons to 1 Nev 


SOURCE: Zhurnal tekhnicheskoy fiziki, v.34, no.7, 1964, 1272-1284 


TOPIC TAGS: particle accelerator, proton accelerator, injector 
t 

ABSTRACT: A re-entrant resonant cavity is,described which, when operated as a sin- 
gle stage proton accelerator, produces 20 microsec 10 mA pulses of approximately 1 
MeV protons at a repetition rate of 50 sac71, The accelerator was developed during 
the years 1960 to 1962 at the Joint Institute for Nuclear Research as an’ injector 
for the phasotron described elsewhere by D.P.Vasilevskaya and 13 other authors (Pre 
print OlYal R-930 ,Oubn2 ,1962; Nucl. Instr.21,85,1963). The accelerator consisted of 
a il m diameter 1 m Lon steel cylindor with 30 cm diameter copper cylinders project- 
ing radially inward from each end to within 2 cm of the center. One of these eylin~- 
ders was movahlo in the axial direction for adjustment of the 4 om accelerating gap, 
and the other contains: the cold cathode Penning discharge ion source. The interior 
of the cavity wae coverad with polished copper; a Q of 14 000 was thoreby achieved, 
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‘The cavity was oa lie) by a self-excited grounded grid oscillator of which the cavi- 
ty was the frequaney determining clement. Difficulty was oxporlanced with resonant 
reflex discharge in tne accelerating gap at an amplitude of about 1000 V. The cavi- 
‘ty was therefore pre-excited at each pulse by a saparately excited oscillator, and 
‘the self-excited oscillator took over only after the resonant discharge region was 
past. When the tustrument was operating under presumably typical conditions, the 
beam was 3 cm in diameter and contained protons with energies from 0.7 to 1.1 MeV 
with half the protons in the energy range from 0.83 to 0.95 MeV. The possibility of 
employing a buncher between the ion source and the accelerator to obtain a more 
nearly monoenergetic beam is discussed, and it is concluded that this would be fea~ 
sible. It is pointed out that although the accelerator was designed as an injector 
for a phasotron, it would be suitable as a primary accelerator for low energy nucl-' 
ear research. For this purpose it has over electrostatic accelerators the advan- 
‘tages of compactness, low cost, and high pulse current. "In conclusion, the authars 
thank V.P.Dmitriyevskiy for valuable advice in planning the work: and for discussing 
‘the results, Yo.Shvabe and M.Kuzmyak for assistanco in developing certain critical 
parts of the accelerator, and also comrades V.V,Kudryushov, V.A.Akkuratov, P.T. Ry#-! 
bakov and M.G.Akimov for participating in the assembly of tho olectronis accassor=- | 
;fes and the construction of the accelerator." Orig.art.hast 17 formuias and 8 fi~ 
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Abst Journal: Referat Zhur - Fizika, No 2, 1556, 36293 
Author: 


Institution: None 


Title: Use of Radioactive Isotopes in Hydrogeological and Eng ineering- 
Geological Investigaticns Abroad 


Original 
Periodical: Razvedka i okhrana nedr, 1956, No 4, 55-58 


Abstract: Description of several cases of the appiication af radioactive 
{aotopes in hydrogeological and angineering-geological investiga- 
tions in England, US, Japan, and other countries. The change in 
the density of the ground is measured with an instrument based 
on the use of scattering of gamma rays passing through eny sub- 
stance. The source of gamma rays and the detector (Geiger-Mueller 
counter) are mounted in a tube and driven into the ground. The in, 
tensity of the scattering, which is proportiona. to the density of 
the ground, is determined from the nwaber of pulses per unit time, 
recorded by the counter. The {nstrument is calibrated relative to 
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Abst Journal: 


Abstracts 


Referat Zhur ~ Fizika, No 12, 1956, 36293 


grounds of knewn density. A method of determining the density 
of concrete with an accuracy fp to 1-24, based on the absorption 
of radicactive radiation, is described. Reports are made on the 
development of instruments for the determinaticn of the moisture 
content of grounds on the basis of measurement al’ the scattering 
of slow neutrons by the substance. Their scattering ts greatest 
when the neutrons collide with atoms of hydrogen (in water). 
Water is detecfed in any aggrevate state, making 1+ passible to 
carry out investigations under conditions of perpetual frost. 
The neutrons source employed is & mixture of- polundum or radium 
with beryllium. The source together with the detector are mounted 
in the form of a probe. The sensitivity of the inetrumenn is 
constant over wide range of moisture content. It is nosdld that 
radioactive substances have been successfully used in FB Yip OUN = 
tries for the study of hydrogeological conditions of patyleum 
deposits, to investigate the erosion of shores, the accumula- 
tion and transfer of river deposits, the rlocding of irrigation 
systems, etc. 
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Glazov, Nikolay Vasil'yevich, and paavolsy Nikolayevich Glazov 


Novyye pribery 1 metody, primenyayemyye v ‘inzhenerno-geologichesict lh 
izyskantyekh (New Methods and Inatruments Used in Geological Mngineering 
Explorations) Moscow, Gosgeoltekhizdat, 1957. 6 p. 3,000 copies printed. 


Ed. of Publishing House: B.S. Filippova; Tech. Ed.: S.A. Pen'kova 


PURPOSE: ‘This booklet is intended for exploration geologists, geoyhysicists, and 
hydrologists, as well as drilling, and highway construction engineers. 


COVERAGE: This booklet reports on new methods and instruments used in geological 
engineering exploration and testing. ‘The authors consider the use of radioactive 
isotopes as the best and most popular method for improving exploration and test- 
ing techniques, and indicate ways for further increasing the scope of its applice- 
tion. The supplement contains a price list of the various radicactive isotopes 
turned out by Trest Soyuzreaktivebyt.. The authors express their gratitude to 

N.A. Ogil'vi and F.S. Zavel'skly of” WSEGINGEO for their valuable assistance. 


There are 17 diagrams and 43 bibliographic references of which 36 are Soviet, 
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5 English, 1 German, and 1 French 
TABLE OF CONTENTS: 
Introduction . 5 


Ch. 1. New Methods of Studying Wind Scattering, Washout, and Transport 


Processes y) 
Sand catching chamber 5 
Luminescent dyes 6 
Use of radioactive elements 7 

Ch. 2. Use of Radioactive Isotopes in Studying the Solubility and 
Leaching of Saliferous Ground le 
Ch. 3. New Methods and Instruments Used in Geological Engineering 
Operations Ly 
Determining the natural moisture of the ground Ly 
Determining ground density with radioactive elements alt 
Basic technical requirements in constructing instruments for 
determining the density and moisture of the ground under fileld 
conditions by means of radioactive elements 33 
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Device for determining slide resistance in a borehole 


Determining R. Peltier's “send equivalent" 
L.F. Leonov's device for determining porosity 
The "Fotos" device 


New Drilling and Hydrogeological Exploration Methods 

Use of radioactive isotopes in logging wells drilled with 
mud solutions 

Utilizing radioactive isotopes in hydrogeological operations 
Utilizing vibratory drilling in geological engineering 
operations 


New Method for Increasing Water Flow and its Apprascimative 
Canputations 


Supplement 1. Table of Radioactive Isotopes 


Supplement 2. Certain Safety Regulations for Working With 
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Flim © i see wulls and bottoms with fine 
E: Fettlim:; electric-furnace walls : SOE cee 
ee chrome ore, (Zapravka podiny 1 otkosov elektropechey 
melkoy khromistoy rudoy). stick 
a . oan? 21 : : yy . ‘ 
PERIODICAL: "Metallurg" (Metallurgist), POG7 ding Pp.ti= "2 eI) 
ABSTRACT: Difficulties with bottom and wall erosion by metal B28 
slag, when stainless steel is melted rae aa te 23 
trie furn i ; ing < deeecrioed. 
trio furnuces with oxygen blowing are seers ; 
Sore: toxzether with Kiberko, jroyosed a Cc areal 
ore for (10% + 30% magnesite + 30% calcine ae aoe 
dolomite) fettling and the udoption of this has save 


j j DOU é roubles in @ 
Kugnetsk metallurgical Conn ee SON ane ier 2. 
sear on wcoount of fettlin, muterisls ayo ees ee aa - 
ma. nesite powder, 13.3% less of calcined ferrugingus delom 
jte. The fine curcmite ore consumption is 2.5 Kz/ Ton. 
aN . 


There are 2 tabled, 
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SUV/130+59-1-7/21 
AUTHORS: Glazov, A.N., and Mesyats, V.I. 


TITLE: Improvement of Electric-Furnace Lining (Usovershenstyov- 
aniye futerovki elektropechey) 
PERIODICAL: Metallurg, 1959, Nr 1, pp 14-19 (USSR) 
ABSTRACT: fhe authors describe ways in which electric-furnace lining 
life nas been improved at the kuznetsiiy metallurgicheskiv 
vombinat (Kuznetsk metallurgical combine). Since 1953 
wall and sod lives have improved from 54 and 6% heats, 
respectively, to 164 and 127 respectively. Some of ths 
wall--life improvement is due to the adoption cf eased 
chrome-magnesite brizks, but better wall design, esp2onally 
of the arch over the tapping hole (Fig 1) and improved 
maintenan:2, bave been important factors. Better inner 
lires made possible through the adoption in aAoril LO 2 
a suggestion ty Nonastyrskiy, Fudkomas and Shtep that 
shell diameter ba increased by 250 mm (Fig 2) led to 
further improvement, The authors attribute great inpor- 
tance in wall-life to the form of the bottom and banks and 
discuss the optimal form and its maintenance for furnaces 
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Improvement of Electric-Furnace Lining 
melting of eg 12KnN3A, OKhNIM imposing a greater thermal 
joad on the bottom. 4 special device (Fig 3) is used for 
removing the top softened layers of the bottom remaining 
after tapping. A bottom-life of about 2000 heats has 
been achieved. The authors describe bottom construction 
(Fig 4) and maintenance and state that the latter is the 
major life-controlling factor. The bottom lining is 
covered after brief heating to 100°C with a slightly 
tamped 36-40 mm thick layer of magnesite powder in water 
glass ani furnace charging is started after this has been 
neated for 2 hours with coke and firewood. After tapping 
the first heats the bottom and banks are fettled with dry 
magnesite powder and kept heated by lowering the hot 
electrodes, ‘The first 6-8 heats after bottom repairs are 
of carbon steels, Old bottoms are removed in one piece 
(Fig 5). ‘Tne authors briefly describe roof construction, 
contrasting the old arrangement and that adopted in 1955 
(Figs 1a and 1b respectively), at the suggestion of 

Card 2/3 Fudkomaz and Kornilov which secured improved service 
conditions for the bricks and led to a life increase of 
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Improvement of Electric-Furnace Lining 
35 reats, The improvaments in refractory consumption 


(eg par tunne of steel) and down time brought about by 
the measircs desiribed are shewn in Yabla 2, In 1957 the 
ral (msgnesite shrome-nagnesite and silica) 
Losy conscmption was 6,7 ke / tome und the down 
eee or calardar vine, while thil corresponding 1953 
res were 20,4 and 2.0, 
heve ara 6 ee and 2 vables. 
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L.I.; Glazov, A.N.; Monastyrskiy, V.Ya.; Charnenkeo, A.D. and 
Alyavdin, V.A., Engineers 


TITLE: Metal Refining in Intensified Smelting of Structural Electric 
Steel’ (Rafinirovaniye metalla pri intensifikatsii plavki kon- 
gtruktsionnoy elektrostali) 


FERIODICAL: Izvestiya vysshikh ucnebnykh zavedeniy - Chernaya metallurgiya, 
1959, Nr l, pp 71-81 (USSR) 


ABSTRACT: Comparative tests were carried out on kinetics of harmful in- 
purities with the use of conventional and experimental methods 
of structural steel smelting. The basic peculiarities of the 
experimental technology which caused intensification of smelt- 
ing and reduced the smelting time by one hour, included: de- 
phosphorization during the smelting procass; use of gaseous 
oxygen; termination of smelting combined with oxidizing blow- 
ing-through; reduced quantity of burning-out carbon; prelimi- 
nary deoxidation with silico-manganese and varly addition of 
ferrosilicon plus coke duet, and forrechroma; metal treatment 

Card 1/3 by slag of the same metal at the morent of discharge. Results 
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Metal Refining in Intensified Smelting of Structural Electric Steel 


of the tests were compared and the following conclusions were 
made: Dephosphorization did not depend on the nasicity of the 
glag and on the temperature, whereas the ferroug oxide content 
had a strong effect on phosphorus distribution between the 
metal and the slag; due to motal treatment vy slag of the same 
metal, the desulfurization rate in the tast mathed was higher 
than in the conventional technology; a strong effect of ferrous 
oxide on the desulfurization coefficient in the ladle was ob-~ 
served and therefore slag deoxidation prior to the discharge 
was imperative. The decrease of burning-out carton did not 
increase the hydrogen content.  Freliminary deoxidation and 
early addition of ferrosilicon dust caused speeded-up elimi- 
nation of oxygen. Prior to the addition of agents with higher 
reducing capacities than those of carbon, tne oxygen content 
depends on the carbon content and, in the case ef "lL2KhNZA" 
steel on the silicon content. Mixing of tha metal with the 
slag caused a decrease of the oxygen content during the dis- 
charge. The determination of non-retallic impurities was 
carried out by Engineer S.N. Yeremenko, who atated that, in 
spite of the shortened reduction time, invenaified deoxidation 
Card 2/3 created favorable conditions for eliminating impurities. The 
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mixture of the metal with the reducing slag had & positive 
effect on the decrease of non-metallic impurities. The de- 
scribed method ensures the production of high quality metal. 
The author presents graphs comparing changes of the impurity 
content in experimental and conventional methods. 

There are 15 graphs and 1 Soviet referenca. 


ASSOCIATIONS: Sibirskiy metallurgicheskiy institut (Siberfan Institute of 
Metallurgy). Kuznetskiy metallurgicheskiy kombinat (Kuzne tsk 
Metallurgical Combine) 


SUBMITTED: October 25, 1958 


Card 3/3 


APPROVED FOR RELEASE: 09/24/2001 CIA-RDP86-00513R000500020002-2" 


ZBPRROVED FOR ioeeaua: eiearevot CIA-RDP86- stk peta ude Aton 2 
EE RE 


jen IDA EO Fe 
ly ’ Vita. ’ 
MAO, Aedes 


AULHO: Jevin, Aww, bLeocent, Se Be 

, WluUaoVyderte, Alvuvdiiy, Vea 
Siiginee Ls 

‘Da Tas Inmvensifticasion of leeltin. fire 
(intensifizitsiya gluvi ah 


’ 


cburul tivcurie steel 
“talonney glektrostali) 


PortOvivab: wtal?, ooo. ur 4, pp pes 


ABSPMAC! 2 an davesthgithon of bus 
wlectsic vuedltane cue 
weboldurcicad) voublie ; 
vOe tnls purpose an eee 
Curried ous (taba. 1) hee 
OF Dibencilication eto ca 
uLG ol oxygen for tk 
2) combining of une 
veslonins of oxiawt: 
dubinys neloing; “b) 
cupbon (up to 0.255); 

ucoxidation by tus 


dsoz 


Llivies of a tensityin ig tne 
1 Sls Meaty ilo a nusuebsh 


mev aa 
1) the 
ee AGUS F 


APPROVED FOR RELEASE: 09/24/2001 CIA-RDP86-00513R000500020002-2" 


“APEROVED FOR BEERS 09/24/2001 CIA-RDP86- pete oodpocueucee: 2 


Intensification of Lelviag otrectu 


Guce Wuaich wihtar 


v) Lites redo d 


MELON pLoecess 
Hurving it ab the 
DLs on 


weedeat 
steel 


Coenouba ls 


are 


Structural 

jigation of 
becanology 

y~wility which wes 

. Z ae proportion 

a)» “he mean 


Connie 
of ob oF crake 
GUL : 


ee ae Fa 


APPROVED FOR RELEASE: 09/24/2001 CIA-RDP86-00513R000500020002-2" 


"APPROVED FOR 


}: 


RELEASE: 09/24/2001 


4 : 


CIA-RDP86-00513R000500020002-2 


EE Ee — 


oe VEE FGM -LG/ Je 
¢ we L¢ing Ueructur.l wlectrie steel 
th ificatio of wicltLng wet NOG OUL 
nbensification 3 : 
= » bag Gpee lias power oe siuaction oy dO kwhr/ton of 
POA sete ee a) a Se Pec, AE ove rences 
Seoul ‘ue pe are c Fipueea, 2 tables aod i) references 
ot whieh 9 are Soviet , 1 German and 1 American. 
ies a 
ASSOCLALLON: wibivexiy betallu 
Letullur 


Me ded ater ia eS 
Lisbavuue ivi Ut.S 


Lougewdy Thevitaub 2 tu netsa1y 
ne woul LueeLed] 


Ue a wiuullaresieal “tonbine ) 


inat (wioberian . 


Card 5/35 


APPROVED FOR RELEASE: 09/24/2001 CIA-RDP86-00513R000500020002-2" 


CIA-RDP86-00513R000500020002-2 


09/24/2001 


"APPROVED FOR RELEASE 


| 


TALE 


Pause 1 BOOK erwoitan 
tevoistes stall 


flaike-khlaicheskis a>. 


(dae of Vecuum in watallurey) Mestews 
aerted, 4,990 ropler prices. 


axedemiga 222k Besa, Komissirs 7° ras pro 
Primenesiys vervuss * wetaliusd i 
A SSR, TRO. 334 p- Errata ebip im 


Ted- ts 


Spousoriag Agency? pratoat ye 03k SSSA. Inetitus petaliorcil tment Ad. Baytove. 
Rominalya po fiaiko-khinichesrta oanovam prolavocs+7e grail. 

Resp . Jenert Correspenting Heater aces 
ea Saker Tech. dae 2.5. Markovien. 


Proliediag Ecoxss GW. Maroradiy3 


Aesy of cclences H5sa, Rd. of 


Peeposg: This collecticn ef erthetes 23 dntewtel oF 
ea ie Tasest Tevet em) favalcomente of vacuums ate 
mant. 


heretical 3e 
traring practios 


covremact: The book ees 
meses, and ess are furheres, 


steel amt alisss. T= dune tlo: 


agachesr, 3.%.. set 3:3 > ERS 
‘a? the Carboniess Verrociree co Eke amcunt of ita Orit iaciuatcca 


Paxt IT, CRGASSING CF STREL AD ALLOTS 


Bovik, LM, 2-1. Lokutin, amt sm. Samarin, Yaeuss treatsen’ of Dassa=er 
oo eS ae oo i 


The Effect of Varvoa Trwataeat if tace 


Krascraliy.s-2-, ard WD. Sotsiee: The fflacs 2f Yesrn Treatzest in Late 
Gh the WelZabtlicy of Beerenar Comateuctional Steel 

OeR Sy Bang Sods, BEDI a Tele Tada Derslinass 
MiG, Wapancrs. Cre of Vartan Ser : 
Warkaryacsta, Aske, O22 TEP. SHET: 


Tens oY Slee! Vecass ind 


wX. Men’ 


Llectrical Steei Ni apse eniye) with the par 
“p. Parezomer.zo) ¢4? 


¥.B. Rutkorakiy, 4.P. Lonisheher, 76M. Rotecr, Let. 
Tu.P. Sheantl', 2-1. Yhitrix, Pea. chalo, Tu.P. Taloris 


Batakews 0h > 
Treatet Stee. fcr Cast 


Eeingere.te, 4 5: 
meni Lenin} - 


unchoslovak Pecpie'a Bapsblic, Plieen Plant 
See of Vecum for Rataing the Tuality sf Aicminua Alicys a 


ailus:y in clivica). 
2 


“Yocum Meltizy and Pourins ef alioyed Carbon 
Burtser, ¥.t,, B-A. Tareser anda A.M. Samerin. 
Tres ys ta Vacuas % 


19 


Desulfurization of Kolten 
223 


Tiehrarey, A-P., and_V.1. Bootakcr. Destruction 


In the Vecume Treatzont of Steal 


Driving, Hires 
“ExBatios of ‘Bteel Decarcarization in Vecuun Dy Means of a Kase Spectrometer 


_Maithis, ¥.1., Oa. Tesin,eni ‘BM, Lepinskikh. The Effect of Hydrores ani 
Pitrogen on the detivity of Silicon in Molten Cast iron 

Marser, BM. Lnvestication of Gas Liberation and Penetrability of Ceranics 
“Ts Yecumm 


CIA-RDP86-00513R000500020002-2" 


09/24/2001 


APPROVED FOR RELEASE 


"APPROVED FOR 


GLAZOV, A.N.; KOLYVANOV, A.D. 


RELEASE: 09/24/2001 — CIA-RDP86-00513R000500020002-2 


Industrial conference in the Kursk iagnetic Anomaly. Mstullurg 
7 now4:5-6 Ap 'é2, (MIRA 15:3) 


1. Predsedatel' postoyanno deystvpyushchege proisvodstvennogo 
soveshchaniya na Kuanetskom retallurgicheskon kombinate (for 
Glazov). 2. Sekretar! postoyanno deystvuyushchego proizvodstvennogo 
soveshchaniya na Kuznetskom matallurgicheskom kombinate (for 
Kolyvanov). 

(Kursk Magnetic Anonaly—Metallurgicul planta) 
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‘ACCESSION NR: APLOLOW7L § /0133/54/000/003/0229 /0232 


' sUTHORS: Konovalov, K. N, (Engineer); Glazov, A. N. (Engineer); Danilov, P, Me 
(Engineer); Pashchenko, V. Ye. (Engineer) — 


TITLE: The effect of ingot mold lubrication on the surface quality of steel 
Un LENGT ae 


SOURCE: Stal', no. 3, 1964, 229-231 


TOPIC TAGS: steol, LXn16N9T stainless stcol, steel melting, steel pouring, inget 
mold lubricant, oxidizing lubricant, reducing lubricant, evaporative lubricant, 
refractory powder, slag powder, naphthalene, anthracene, patrolatum, lakoil 
lubricant 


ABSTRACT: The effect of ingot mold lubrication on the quality of the surface of 
stainless steel ingots (1Kh18N9T) was studied experimentally. The casts were 
produced by both top- and bottom-pouring mathods. ‘The results showed that the 
addition of oxidizing or reducing powders to the usual lubricant did not eliminate 
the formation of crust and of pitted surface, while evaporative lubricant applied 
to cool molds decreased the number of pits but increased various defects associated 
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with the formation of crust. It was also determined that the absence of lubricant 
or the use of the refractory and slag powders as substitutes for lubricants 
increased the number of scabs on the ingot surface, and that ‘he presence of 

- moisture or of organio matter in such powders increased tha degree of surface 
‘pitting. Adding dry borax to the Wakoil" lubricant improved somewhat the surface 
‘quality, whereas using naphthalene, anthracene, and petrolatum as lubricants 
created reducing conditions during stcel pouring and resulted in a uniform WLubri~ 
cating" layer of soot on the mold walls and produced a greatly improved general 

- appearance of the ingot surface. Orig. art. has: 3 figures. 


ASSOCIATION: Kuznetskiy metallurgicheskiy kombinat (Kuznetak Metallurgical 


Combine) 

SUBMITTED: 00 DATE ACQ: 27Maréh ENCL: 00 
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LEVIN, A.M.; GLAZOV, A.N.; VERSHININ, Y.I,; LANILOV, P.M.; PASHCHENKO, V.Ye. 


Characteristics of the production of catalyzer steel with a low 
addition content. Izv. vys. ucheb. zav.; chern, met. @ 
no.10:62-68 '65. (MIPA 18:9) 


1. Sibirskiy metallurgicheskiy institut 1 Kuznetskiy netellurgi- 
cheskiy kombinat, 
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INVENTOR: Levin, Ae M3 tases. A..Nes Vershinin, V. 1.3 Danilov, P. wits B 
Plekhanov,: P. 5.3 Pashchenko, V. Ye.} Lachinovy, 5. 5.3 Ku zneteov, Le Des Rabina, P.* P."D 
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herneyeva, 2. M. 
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ORG: none " 

TITLE: Steel for manufacturing ammonia synthesis catalyzer.' Class 18, No. 171877 

‘SOURCE: Byulleten’ izobreteniy 1 tovarnykh tnakov, no, 12, 1965, 22 

TOPIC TAGS3 steel, ammonia, inorganic synthesis, catalysis 

ABSTRACT: A steel for manufacturing ammonia synthesis catalyzers is distinguished 

by an increased catalyzer activity and has the following chemical composition: 

0.10% 6, 1.0-2.0% Al, 0.05% Mn, 0.008% P, 0.008% S, 0.05% Gr, 0.10% Gu, 0.05% Ni, 
0.40% Si, balance--iron. [JPRS] 
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AUWHOR: Parkan, {a.D., voyarevich, V.Ya and Glazov, Aes, 

ingineers. oe 
TNT ¢ Non-synchronous connection of power stations. (Nusinkar- 
onnoye vklyucheniye elektrostantsiy) 


PERIODICAL: "Blektrichesiiye Stantsii” (Porer Sbations), 197, 
Tol.28, Noe3, poe 44 - 46 (WU.S.S.R.) 

ABSTRACT: The use of automatic reclosure without checking synchr- f 
onism on single circuit lines fed from both ends can greatly A 
increase the reliability of power stations. Calculations of i. 
the currents that occur when generators are connected whilst 
the voltages are out of phase by large angles serve as crit- i 
eria of the applicability of automatic veclosure without syn- th 
ehronisation. Limitations on automatic reclosum: often result 
from particular conditions of the power stavion and calcal- 
ations snowed that it could be ao plied without Linitation v0 
only one power station in five on a systec. However, tests Py 
have shown that if the balance of penctive and power loads is ie 
meintained in the separate parts of the power: system the i 
currents on reclosing are 14 - 18% less than the calculated 
values. he region of applicability of automatic reclosure 
can often be extended by takin.) proper account cf experimental 

card 1/3 data in this way. Often the frequency of heavily loaded Bes 
systems does not fall as much as calculations might SUGEEST ; 
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when the link is lost because tne fa] of frequency itself 
causes loss of load. jhe article deseribes a4 Series of tests 
that were carried out on a vower system to ascertain whether 
automatic reclosure without synchronisation could be applied, 
fhe insults of the tests are tabuleted, oynchronism was re- 
estab.ished in ] ~ 5 seconds and the number of cycles of asyn- 
chronous Tunnin;: wis not (feuter than elght. the change of 
frequency is illustrated in Graphs — the frequency was redpred 
from 44 c/s to norm] in less than 2 sees. About 40 asynchron— 
ous switchings were made and brolonsed asynchronous conditions, 
longer than 30 Secs. were observed in cnly two cases; these 
unusual cases were thou;ht to be due to the cendition of the 
turbine governors, The oxperinents were repeated at other 
power stations with good results and it was Shown that asynchr— 
Onous switching can be apllied to all lire s of the 2OWweLr system 
connecting; thermal power stations for al] Prictically possible 
Conditions. It has accozmlingly been introduced on ali lines 
except those leadin;: to nydiro-electric power stations, 
It is concluded that in analysing the possibility of applying 
autonetic reclosure local conditions mst be taken into account. 
The magnitudes of loads and their distribution in the sy stem 
largely Bovern. the nuture of the processes that occur on 
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reclosure and the rapidity with which Ssynchronisa is re-estab- 
lished. At large overload, effect associ:ted with voltage drop 
have a marked effect on the reduction of frequency. ‘he region 
of applic tion of automatic reclosure may be extended by making 
experimental determin:tions of current values o° autbornat ic 
reclosure. 
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TITLE: Investigation of changes in the fine crystalline structure of alloy ZhS-6K during 
thermal fatigue 


SOURCE: AN UkrRSR. Insty*tut metalofizy*ky*. Sbornik nauchny*kh trudov, no. 17, 
1963. Voprosy* fiziki metallov 1 metallovedeniya, 111-119 


TYPIC TAGS: thermal fatigue, turbino, turbine blade, thermal stress, macro deformation, 
micro deformation, roentgenography, cracking, elasticity, alloy Zha-6K, alloy crystal 
structure 


ABSTRACT: Thermal fatigue is ono of the basic factors leading to breakage of gas 

turbine blades. Continuous, cyclic, thermal loads when starting, stopping, or changing 
operating conditions sharply decrease the durability of the blades. During the process of 
cyclic thermal loading cracks usually appear in the surface layers of the blades and 
quickly lead to breakage. It is usually agreed that thermal strows Ls the most important 
factor occurring in processes without fixed thermal influencos. ‘harmal stress surface is 
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layers; hence structural changes are more ovident there. During the load~ 
ing process lastic macrodeformations takes place Leading to the 
formation of cracks. s of a gasturbine were investigated by an X-ray 
(roentgenographic) me al stability in conditions 
maximally approaching working and speed of the gas 


+ 


stream. X-ray examinations of the blades were nco of 
cracks. Roenlrenographic investigation of the h 

conducted in a ionization unit URS-501 which aulom 

radiation. ‘The results showed that considerable structural c 

thermal loading only on the surface layers of bladea with thickness 0.0% ~ 

Noticeable changes occur with a relatively low number of thermocycles (about 100). With 
further increase in the number of thermocycles structural changes do not occur either 
before or after the formation of cracks. Further, with an incremse in the number of 
thermocyclos, the zono of coheront diffusion first increases fron an initial 3. 10 Bem to 
a magnitude of 10-4 mm and then decroases to 3. 10-98 cm, after which cracks appear. Tn 
blades with oracks the dimensions of the area of coherent diffusion ip por} em, During 
cyclic thermal Yoading of blades no noticeable accumulation of alagiie macro juin wmlorer 
deformations occurs in surface layers a8 compared with their initial stale. At the same 
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time, before the formation of a crack, intensive accumulation of plastic deformations 
is noticeable in the zones of the formation of the crack, accompanied by an Lacitease in the 
density (closeness) of dislocation. Orig.art. has: 6 figuras. 
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AUTHOR: Glazov, A.P. Tikhonov, L. V.; Khazanov,M. 5. 
TITLE: Radiographic study of the surface of turbine blades tested for heat resistance 


SOURCE: AN UkrSSR. Institut metallofiziki. Sbornik nauchny*lch rabot, no, 18, 1964. 
’ Voprosy* fiziki mctallov i metallovedeniya (Problems in the physica of metals and physical 
‘ metallurgy), 60-68 


TOPIC TAGS: gas turbine, gas turbine blade, turbine blade heat resistance, turbine blade 
‘ gurface crack, blade surface radiography, narrow beam method, surface oxtde film effect, 
; microcrystalline transition layer, mosiac structure, structural disorientation, 


ABSTRACT: The size of mosaic structure fragments, the disorientation of adjacent 
fragments and a parameter characterizing the concentration heteropencity of the &-solid Xx 
solution in various sectors of the surface of yas turbine blades tested for heat resistance 
‘were determined by x-ray using a narrow beam with low angular divergence. The ir- 
‘padiated area and volume were 1.67 mm? and 7. 85+ 1075 om’, respectively, The average 
‘divergenco was 12, 6+ 10- -3 radians, The methodology is given in detail. ‘The resulta indi- 
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cate the presence of a thin microcrystalline transition layer down the length of the blades 
prior to and after formation of cracks. Itis concluded that the surface oxide film plays a signifl- * 
‘cant part in structural changes resulting in crack formation, The study confirmed results of 
previous similar studics by othor Sovict writers and the authors suggest that studios of dis- 

. location defects and vacancies in the surface layers can yield valuable information on factors 
governing thermal fatigue of turbino blades. Orig. art. has: 4 graphs, 5 microphotos 

and 8 formulas, 
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ORG: Institute of Physics of Metals,AN UkeSSR (Institut matallofiziki AN UkrSSR) 


TITLE: _Crystallostructural’‘thanges due to periodic thermal loading in the surface 
‘layer of guide ae from Zh$-6K alloy 


‘SOURCE: AN UkrSSR. Mekhanizm plasticheskoy deformatsii metallov (Mechanism of the 
‘plastic deformation of metals). Kiev, Naukova dumkz, 1965, 154-160 


‘TOPIC TAGS: cyclic test, thermal fatigue, guide vane, crystal structime, plastic 
‘deformation 


f 


“ABSTRACT: The paper is a continuaticn of a previous work (G1 
L. V., Khazanov, M. S., "Problems in the Physics and Science of Metals, 18", Isd-vo 


‘AN UkrSSR, Kiev, 1964) based on improved methods. More accurite experimental data \- 
are given and a number of generalizations are made. Guide vanes made from ZhS-6K 
alloy were subjected to thermocyclic treatment on a special installation with the | 

fo 


azov, A. P., Tikhonov, © 


following parameters: maximum temperature-~800°C, minimum tamperature--400°C, ‘time 
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‘of a cycle--120 seconds. The modifications made in the x-ray method used in the 
‘previous work are described. Three blades were studied subjected to 300, 560 and 
‘600 cycles. It is found that a periodically changing temperature field causes irre- 
-versible processes resulting in considerable structural and phase transformations 
which gradually accumulate and reduce the resistance of the material to alternating | 
thermal stresses, resulting in final destruction. ‘The greatest structural and phase 
‘transformations in ZhS-6K alloy occur in a thin surface layer of the turbine blade | 
-(0.05-0.1 mm deep), which is due to the distribution of thermal]. stresses through the 
-eross section of the blade and to the effect of the aggressive high-teuperature gas» 
stream. Thus the state of the surface layer determines the thermal fatigue strength 
of the blades. The thermal fatig rocess may be divided into two successive 
stages: 1. (up to approximately 100 cycles) a reduction in the flaw density of the 
crystal structure in the surface layer accompanied by softening; 2. (beginning at a 
‘number of cycles which is strongly dependent on the maximum temperature) accumula- 
tion of defects in the crystal structure and formation of cracks, Tha processes 
which take place in the material during both stages are closely associated with the 
initial structure of the surface layer. The physical and chemical changes which 
take place in the surface layer are discussed. The plastic deformaticn which takes 
place during the second stage does not increase the overall macro- and microelastic 
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deformation in the surface layer as compared to its initial state. A characteristic 
feature of crystallostructural changes during operation of guide vanes is irregular- 
ity in the state of the surface layer in various sections of the biede..,, This is due 
to differences in temperature conditions. The greatest structural changes are ob- 
served at approximately the middle of the blade cn the concava sida toward the in- 
take edge. Thermal fatigue cracks are observed in this region as a rule. This in- 
dicates that crack formation in the blades is directly associated with plastic ef- 
fects in the softened surface layer due to periodic thermocyclic stresses. The 
strong localized irregularity in surface deformation is visible from grain to grain 
and within the confines of a single grain. The greatest structural changes during 
thermocyclic treatment occur in grains with considerable structural defects. Inter- 
granular boundaries of complex configuration may serve as stress concentrators and 
thus are potential sites of crack formations. The structural irregularity of the 
‘alloy from grain to grain has a considerable effect on thermal fatigue in causing 
localized plastic deformation accompanied by concentration of stresses in both in- 
tercrystalline and transcrystalline fracture. Orig. art. has: 2 figures, 1 table. |. -.. 
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mashin Kumcrovakcgo gornoge institute, | 

(Kuznetsk Eagir -Mine railronds) 
(Gyroscovic instruments) 
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